Properties of the adenovirus type 40 E1B promoter that contribute to its low transcriptional activity.
The adenovirus type 5 (Ad5) E1B promoter contains two elements essential for maximal activity, a TATA box and a GC box. The enteric adenovirus type 40 (Ad40) E1B promoter has a TATA box sequence identical to that of Ad5 and a GC box that fits the Sp1 binding site consensus. Nevertheless, Ad40 E1B RNA synthesis is severely impaired in HeLa cells, attributable in part at least to the weak transactivating activity of Ad40 E1A. However, the responsiveness of Ad40 early promoters to E1A transactivation has not been directly demonstrated. Using a transient expression assay with a chloramphenicol acetyl transferase (CAT) reporter gene, the Ad40 E1B promoter was very poorly transactivated by E1A of both Ad40 and Ad5 and showed only a limited response to the promiscuous varicella zoster virus transactivator p140. Construction of Ad5 recombinant viruses expressing the CAT gene under the control of the Ad5 or Ad40 E1B promoter allowed detection and measurement of expression from the Ad40 E1B promoter in a well-defined background and showed that overall activity is some 100-fold lower than for the Ad5 E1B promoter. Deletion analysis revealed that sequences upstream of the Sp1 binding site down-modulated Ad40 E1B promoter responsiveness, and two protein binding sites, identified by DNase footprinting and gel retardation assay, may be implicated in this effect. Gel shift analysis also showed that the Ad40 Sp1 binding site had a reduced affinity for Sp1 protein, relative to the Ad5 site, and that the context as well as the core sequence had an influence on Sp1 recognition.